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INTRODUCTION: 

T h i s  r e p o r t  i s  a companion t o  t h e  e l e c t r o s h o c k i n g  o f  t h e  G r o a t  
M i a m i  R i v e r  o n  15-16 S e p t .  1966, d u r i n g  w h i c h  t i m e  samples  were  
t a k e n  f r o  r a d i o n u c l i d e  a n a l y s i s .  Those samples  were s h i p p e d  t o  
EflL, I n c .  f o r  a n a l y s i s .  f l I1 o f  t h e  f i s h  r e c o v e r e d  were 
i d e n t i f i e d  t o  s p e c i e s ,  we ighed,  and l e n g t h  t a k e n .  T h i s  r e p o r t  
d e t a i l s  those f i n d i n g s  and a n a l y s e s  o n  t h e  s t a t u s  o f  t h e  G r e a t  
M iami  R.  f i s h e r y  f rom above t o  b e l o w  t h e  o u t f a l l s  o f  t h e  
West i n g h o u s e  M a t e r i a l s  Company o f  O h i o  a t  F e r n a l d .  

METHODS : 

F i s h  w e r e  e l e c t r o s h o c k e d  w i t h  2r10 v o l t  , p u l s e d  DC (60 h z ) ,  Y 
amp o f  d e l i v e r e d  power f r o m  a 16 f o o t  e l e c t r o f i s h i n g  b o a t .  The 
b o a t  u s e d  a f o r w a r d  anode o f  II v e r t i c a l  c a b l e s  i n  t h e  t o p  r1" o f  
w a t e r  t o  a t t r a c t  t h e  f i s h  t o  t h e  s u r f a c e  o f  t h e  muddv r i v e r  
w a t e r ,  The ca thode was l o n g  s t r a n d s  o f  c a b l e  mounted o n  t h e  
f r o n t  o f  t h e  b o a t ,  The e l e c t r i c i t y  was p r o v i d e d  b v  a 3500 Wat t  
ONRN g e n e r a t o r .  The e l e c t r i c i t y  was a c t i v a t e d  t o  t h e  e l e c t r o d e s  
b y  a 'deadman' f o o t  s w i t c h .  

E a c h  s t a t i o n  w a s  f i s h e d  f o r  YO-SO m i n u t e s  a s  t a b u l a t e d  by  t h e  
number o f  m i n u t e s  t h e  shocke r  was a c t u a l l y  o n  ( u s i n g  t h e  f o o t  
s w i t c h ) .  The s t u n n e d  f i s h  were  n e t  b y  two bow persons  and p l a c e d  
i n  a c e n t r a l  w e l l .  Some l a r g e  game f i s h  were r e l e a s e d .  O t h t e r  
s p e c i e s  e x c e p t  f o r  g i z z a r d  s h a d  were  t a k e n  i n  p r o p o r t i o n  t o  t h e i r  
abundance,  w i t h  t h e  r e s e r v a t i o n  t h a t  s m a l l  f i s h  were p r o b a b l y  
u n d e r e s t i m a t e d  i n  t h e  sample.  

The f i s h  were i d e n t i f i e d ,  we iqhed,  measured f o r  l e n g t h  t o  t h e  
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n e a r e s t  0.1 g m  0.r cm. V e r i f i c a t i o n  o f  t h e  i d e n t l f i c a t i o  
p a r t i c u l a r  f i s h  w a s  c o m p l e t e d  i n  t h e  I a b o r a f b r y .  u s i n g  t h e  
a p p r o p r i a t e  k e y s  (T rau tman  1981. F i s h e s -  o f  O h i o ,  O.S.U. P r e s s ,  . 
Columbus and W . L .  P f l e i g e r .  1915. The F i s h e s  o f  M i s s o u r i .  
M i s s o u r i  D e p t .  C o n s e r v a t i o n . )  The f i s h  were  p l a c e d  o n  i c e  i n  
p l a s t i c  bags  and r e t u r n e d  t o  t h e  U n i v e r s i t y  o f  C i n c i n n a t i .  I n  
t h e  a f t e r n o o n  o f  t h e  day t h e  f i s h  were c o l l e c t e d ,  t h e y  were  
c le .aned f o r  r a d i o n u c l  i d e  a n a l y s i s .  I n  t h i s  p r o c e d u r e ,  t h e  heeds,  
t a i l s  and d o r s a l  f i n s  were removed.  The v i s c e r a  and s w i m  b l a d d e r  
were removed.  A l l  f i s h  were p l a c e d  i n t o  p l a s t i c  bags  i n  
q u a n t i t i e s  o f  Y O O - 1 0 0 0  g m s ,  l a b e l l e d  as t o  s t a t i o n ,  s p e c i e s ,  and 
appox ima te  wet w e i g h t  and f r o z e n  a t  -2OC. The f r o z e n  f i s h  were  
p l a c e d  i n  s t v r o f o a m  c o o l e r s  w i t h  10-13 I b s  o f  d r y  i c e ,  
i n v e n t o r i e d ,  and s h i p p e d  t o  ERL, I n c . ,  C a l i f o r n i a  f o r  U r a n i u m  
a n a l y s i s .  The i n v e n t o r y  f o r  each c o o l e r ( o n e  c o o l e r  per  s t a t i o n )  
was i n c l u d e d  i n  t h e  sh ipmen t  and one C O P Y  s e n t  t o  C h r  i s  Aas. 

- 

RESULTS: The number o f  f i s h  caught  w i t h  more .or l e s s  c o n s t a n t  
e f f o r t  r a n g e d  f r o m  1 L I  a t  s t a t i o n  # 1 ,  B o u l t o n  Waterworks p o o l ,  t o  
79 a t  s t a t i o n  #2, t h e  o u t f a l l  f r o m  West inghouse a t  S t r i c k e r s  
q r o v e ,  t o  181 a t  s t a t i o n  #3 be low Paddy 's  Run a t  Welches Sand and 
G r a v e l ( F i g . 2 ) .  We shocked f o r  50 m i n u t e s  a t  s t a t i o n  #1, f o r  2c) 
and 35 m i n u t e s  a t  s t a t i o n  #t2 o n  15 and 16 S e p t . ,  r e s p e c t i v e l y ,  
and f o r  '40.9 m i n u t e s  a t  s t a t i o n  #3. The s u s c e p t i b i l i t y  o f  f i s h  
t o  s h o c k i n g  v a r y  w i t h  t h e  topography  o f  t h e  s h o r e ,  t h e  n a t u r e  o f  
p o o l s  and c u r r e n t s ,  and t h e  amount o f  v e g e t a t i o n  o v e r h a n g i n g  the 
r i v e r ,  S t a t i o n  #2 had l i t t l e  good h a b i t a t  w i t h  l o w  c u r r e n t  
v e l o c i t y .  S t a t i o n  113' was d i s t u r b e d  b y  g r a v e l  remova l  o p e r a t i o n s  
however the  d i v e r s i t y  o f  ' f i s h  were f o u n d  o n  t h e  u n d i s t u r b e d  
s h o r e ,  n o t  on t h e  b a r r e n ,  s h i f t i n g  d i s t u r b e d  s h o r e .  S t a t i o n  #l 
was good h a b i t a t  w i t h  s i m p l y  lowered d i v e r s i t y .  Some e f f l u e n t s  
f r o m  t h e  w a t e r  t r e a t m e n t  p l a n t  were seen,  c r e a t i n g  a d e l t a  o f  
a l u m ,  used t o  s e d i m e n t  s i l t  i n  wa te r  t r e a t m e n t .  A t  t h e  t h r e e  
s t a t i o n s  f r o m  u p s t r e a m  t o  downstream 12, 15, and 16 s p e c i e s  were  
c o l l e c t e d ,  r e s p e c t i v e l y  ( F i g .  1 ) .  

The d i v e r s i t y  o f  f i s h  based upon t h e  numbers r e c o v e r e d ,  
r e l a t i v e l y  n o n s e l e c t i v e l y  was measured b y  i n f o r m a t i o n  t h e o r y  
based methods  us ing l o g  base 2. The g r e a t e r  index  o f  d i v e r s i t y  
i s  i n c r e a s e d  by  t h e  number o f  s p e c i e s  i n  a sample and t h e  
r e l a t i v e  u n i f o r m i t y  o f  t h e  numbers o f  f i s h  i n  e a c h  o f  the 
component s p e c i e s .  The maximal  d i v e r s i t y  t h a t  can  be a t t a i n e d  
b y  i n  any sample  w i t h  a f i x e d  number o f  s p e c i e s  i s  dependent  o n l y  
t h e  number o f  s p e c i e s  ( T a b l e  1 ) .  The maximal  d i v e r s i t y  i n c r e a s e s  
a t  each  s t a t i o n  downstream as  do t h e  number o f  s p e c i e s  i n  t h e  
sample .  The i n d e x  o f  d i v e r s i t y  i s  h i g h e s t  a t  s t a t i o n  W(3.5 )  and 
l o w e s t  a t  s t a t i o n  #3(2.2) ( F i g .  2 ) .  S i n c e  s t a t i o n  #3 had t h e  
g r e a t e s t  number o f  s p e c i e s  and h i g h e s t  p o s s i b l e  d i v e r s i t y  i f  a l l  
s p e c i e s  were  r e p r e s e n t e d  by  equa l  numbers o f  i n d i v i d u a l s ,  t h e  
a c t u a l  d i v e r s i t y  must be l o w e r e d  b y  one s p e c i e s  b e i n g  a v e s t  
n u m e r i c a l  dominan t .  That  s p e c i e s  was t h e  g i z z a r d  shad mov ing  UP 
t h e  r i v e r  f r o m  t h e  O h i o  R i v e r ,  t r a p p e d  near  Paddv ' s  Run 
c o n f  l u e n c e  b y  a permanent  dam b u i  I t  upr  i v e r  0.5 m i  l e s  t o  p r o t e c t  
a g a s  p i p e l i n e  c r o s s i n g  t h e  r i v e r .  S t a t i o n  #2 had t h e  h i g h e s t  
d i v e r s i t y  even though  t h e  t o t a l  number o f  f i s h  c o l l e c t e d  h e r e  w a s  
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s m a l l .  The eveness  be tween  p o p u l a t i o n  numbers o f  each  s p e c i e s  
was v e r y  c o n s t a n t .  The eveness  c o e f f i c i e n t  o f  a c t u a l  d i v i d e d  b y  
p o t e n t i a l  d i v e r s i t y  w i t h  a g i v e n  s p e c i e s  r i c h n e s s  shows t h e  h i g h  
e v e n e s s  a t  s t a t 1  i o n  #Z  and t h e  low e v e n e s s  a t  s t a t i o n  #3 ( T a b l e  
1 ) .  S t a t i o n  #1 w a s  i n t e r m e d i a t e .  

We examined  t h e  l e n g t h  and w e i g h t  f r e q u e n c y  d lag rams  f o r  t h e  
t o t a l  c a t c h  a t  each s t a t i o n .  C l e a , r I v  s t a t i o n  #3 had a modal peak 
b v  l e n g t h  a n d ' b y  w e i g h t ( F i g .  Y a and b . ,  r e s p e c t i v e l y ) .  T h i s  
was p r o b a b l v  2nd year  g i z z a r d  s h a d (  200-280 mm, o r  100-1'40 gm) . 
The modes f o r  s t a t i o n  1 and 2 were  f o r  much s m a l l e r  f i s h  ( 1  year  
o l d s ) .  When t h e  l e n g t h  and w e i g h t  f r q u e n c v  d iagrams a r e  r e p l o t e d  
o n  a p e r c e n t a g e  b a s i s  t h e r e  were b o t h  more l a r g e  o l d  f i s h  and 
young f i s h  a t  s t a t i o n s  #1  and #2 t h a n  a t  s t a t i o n  #3 ( F i g .  Sa and 
Sb,  r e s p e c t i v e l y ) .  P l o t t e d  a s  t h e  c u m u l a t i v e  p e r c e n t  f r e q u e n c y  
b y  l e n g t h  and w e i g h t  t h e  d i f f e r e n c e s  a r e  more c l e a r .  S t a t i o n  # 1  
had t h e  h i g h e s t  c o n t r i b u t i o n  o f  l a r g e  f i s h ,  g r e a t e r  t h a n  2 and 3. 
S t a t i o n  #2 had t h e  h i g h e s t  p r o p o r t i o n  o f  s m a l l  f i s h ( <  lOOgm or  
200 m m ) .  S t a t i o n  #3 had l a r g e  numbers o f  i n t e r m e d i a t e  s i z e d  
f i s h .  

What caused  t h e  i n c r e a s e  i n  2-3 year  o l d  g i z z a r d  shad a t  
s t a t  i o n  #3 may have been t h e  c o n c e n t r a t  i o n  o f  l a r g e  p r e d a t o r s  a t  
t h i s  s t a t i o n  t h a t  c o u l d  have e l i m i n a t e d  s m a l l  f i s h .  L a r g e  mouth 
b a s s ( l 6 ) ,  w h i t e  b a s s ( l ) ,  sauger  ( l ) ,  and w h i t e  and b l a c k  
c r a p p i e ( 3  o f  each)  c o n s t i t u t e d  t h e  l a r g e s t  number and p r o p o r t i o n  
o f  p r e d a t o r s  a t  any s t a t i o n .  These p r e d a t o r s  c o u l d  have 
s i q n i f i c a n t l y  r e d u c e d  t h e  s u r v i v a l  o f  young o f  t h e  y e a r  and year  
1 f i s h  i n  t h e  Paddy 's  R u n  p o o l  b l o c k e d  b y  t h e  ups t ream dam. 

I n  o r d e r  t o  d e t e r m i n e  i f  t h e  f i s h  were  a l l  g row ing  a t  t h e  s a m e  
r a t e  a t  t h e  t h r e e  s t a t i o n , s ,  t h e  l e n g t h  o f  t h e  commonest f i s h  shad  
and c a r p  were  p l o t t e d  as f u n c t i o n s  o f  w e i g h t .  I f  s t a t i o n  1 (open 
s q u a r e s )  were  d i f f e r e n t  t h a n  s t a t i o n  # 2 ( p l u s )  o r  # 3 ( d i a m o n d s ) ,  
t h e n  we m i g h t  i n f e r  t h a t  t h e y  were g r o w i n g  more or l e s s  f a s t e r  a t  
g i v e n  l e n g t h s .  C o n d i t i o n  i s  f a t t n e s s  f a c t o r  Per u n i t  l e n g t h .  
T h i s  c o n d i t i o n  i s  a good . i n d i c a t o r  o f  s t r e s s  by l a t e  summer. 
A l t h o u g h  t h e  d i f f e r e n c e  i n  s c a t t e r g r a m s  was not compared 
s t a t i s t i c a l  I y ,  t h e  f i s h  f r o m  a l  I t h r e e  s t a t i o n s  o v e r l a p  
c o m p l e t e l y  a c r o s s  t h e  s p e c t r u m  o f  size and l e n g t h  we c a u g h t ( F i g .  
6 a ,  6 b ) .  The l a r g e  c a r p  > 1000 gm were  n o t  measured a t  s t a t i o n  
# 1  and appear  as a l i n e  as  a n  a r t i f a c t  o f  g r a p h i n g  as  a r e s u l t .  
Had we o b t a i n e d  l a r g e r  samples  o f  game f i s h  f r o m  each  s t a t i o n  a 

. more  s a t  i s f v i n g  c o m p a r i s o n  f r o m .  t h e  p r e s p e c t  i v e  o f  t h e  
f i s h e r p e r s o n ,  m i g h t  have been  a t t e m p t e d .  B u t  w i t h  t h e  few bass  
and o t h e r  p r e d a t o r s  a t  a l l  s t a t i o n s  no m e a n i n g f u l  compar i son  
s h o u l d  be made. 

I' 

SUMMARY: The f i s h e r y  i n  t h e  r i v e r  h a s  n o t  changed much i n  t h e  
t h r e e  y e a r s  o f  ou r  s u r v e y s .  The d i v e r s i t y  i s  o f t e n  h i g h e s t  a t  
s t a t i o n  2, S t i c k e r s  Grove,  because t h e r e  i s .  no dominance by one 
s p e c i e s ,  t h e  g i z z a r d  shad  o r  c a r p .  The p resence  o f  p o o l s  a l o n g  
t h e  r i v e r ,  i n c r e a s e s  t,hese p o o l - l o v i n g  s p e c i e s  a t  s t a t i o n s  1 and 
3, B o u l t o n  p o o l  and Paddy 's  Run p o o l ,  D e n s i t y  i s  enhanced at '  
s t a t I o n  3, Paddy ' s  Run p o o l  by  the  dam w h i c h  p r e v e n t s  u p s t r e a m  ( 
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m i g r a t i o n  d u r i n g .  low w a t e r .  Hence numerous f i s h  a r e  t r a p p e d  - 
be low t h e  dam, M o r e o v e r ,  t h e  c o n t i n u a l  d i s t u r b a n c ' e  o n  o n  s i d e  o f  
t h e  r i v e r  a t  t h a t  p o i n t  b y  g r a v e l  m i n i n g ,  r e l e a s e s  l a r g e  numbers 
o f  f o o d  i t e m s  f r o m  t h e  g r a v e I / s i l ' t  b o t t o m .  

I n  summary: 

1. The h i g h e s t  number o f  s p e c i e s  o c c u r e d  a t  s t a t i o n  #3(16 s p p . ) .  

2 .  The h i g h e s t  d i v e r s i t y  p e r  i n d i v i d u a l ,  H ' ,  a measure o f  s p e c i e s  
r i c h n e s s  and e q u i t a b i l i t y ,  was h i g h e s t  a t  s t a t i o n  #2, S t r i c k e r s  
Grove.  

3. The redundancy  (dominance bv  one s p e c i e s )  w a s  h i g e s t  a t  
s t a t i o n  #3, Paddy ' s  Run. 

q ,  Most f i s h  a t  a l l  s t a t i o n s  were i n  good c o n d i t i o n ,  f r e e  f r o m  
c o n g e n i t a l  g r o w t h  d e f e c t s ,  l e s i o n s ,  and e c t o p a r a s i t e s .  

5. The s m a l l e s t  f i s h  o n  ave rage  were c o l l e c t e d  f r o m  s t a t i o n s  
,#3,#2,#1, i n  t h a t  o r d e r .  

6. C o n v e r s e l y ,  t h e  l a r g e s t  f i s h  were f o u n d  a t  s t a t i o n  #1 ,#2 ,  #3 
, i n  t h a t  o r d e r .  

1. For t h e  two most  numerous f i ' s h ,  g i z z a r d  s h a d  and c a r p ,  t h e  
l e n g t h / w e i g h t  c u r v e s  o v e r l a i d  each o t h e r ,  mean ing  t h a t  f i s h  
c o n d i t i o n  a t  a l l  s t a t i o n s  w a s  s i m i l a r .  T h e r e  were  more b i g  c a r p  
a t  s t a t i o n  # 1  ( > 1 k g ) .  
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FIGURE 2: Number5 o f  t o t a l  f i s h  c a u g h t  i n  e l e c t r o f i s h i n g  t h r e e  s t a t i o n s  
i n  t h e  G r e a t  M i a m i  R i v e r ,  15-16 S e p t .  1966, near  t h e  
West inghouse M a t e r i a l s  Company. 

FIGURE 3:  D i v e r s i t y  pe r  i n d i v i d u a l ,  H’, and maximal  d i v e r s i t y  f r o m  s p e c i e s  
o f  f i s h  e l e c t r o f i s h e d ( H m a x  = l o s Z ( s p e c i e s  n) f r o m  t h r e e  s t a t i o n s  
i n  t h e  Grea t  M i a m i  R i v e r ,  15-16 S e p t .  1966. 

FIGURE Ya: F requency  d i s t r i b u t i o n  o f  f i s h  bv  l e n g t h  (mm) a t  t h r e e  s t a t i o n s  
i n  t h e  Grea t  M i a m i  R i v e r ,  15-16 S e p t .  1966. 

FTr’V?E c(b: F requency  d i s t r i b u t i o n  o f  f i s h  bv  w e i g h t  ( g m )  a t  t h r e e  s t a t i o n s  
i n  t h e  G r e a t  M i a m i  R i v e r ,  15-16 S e p t .  1986. 

FIGURE Sa :  P e r c e n t  f r e q u e n c y  d i s t r i b u t i o n  o f  f i s h  b y  l e n g t h  (mm) a t  t h r e e  
s t a t i o n s  i n  t h e  G r e a t  M i a m i  R i v e r ,  15-16 S e p t .  1966. 

FIGURE 5 b :  P e r c e n t  f r e q u e n c y  d i s t r i b u t i o n  o f  f i s h  b y  we igh t (gm1 a t  t h r e e  
s t a t i o n s  i n  t h e  G r e a t  M i a m i  R i v e r ,  15-16 S e p t .  1986. 

FIGURE Sa. C u m u l a t i v e  p e r c e n t  f r e q u e n c y  d i s t r i b u t i o n  o f  a l l  f i s h  b v  l e n g t h  
caught  a t  t h r e e  s t a t i o n s  i n  t h e  G r e a t  M i a m i  R i v e r ,  15-16 Sept.66. 

FIGURE 6b. C u m u l a t i v e  p e r c e n t  f r e q u e n c v  d i s t r i b u t i o n  o f  a l l  f i s h  b y  w e i g h t  
caugh t  a t  t h r e e  s t a t i o n s  i n  t h e  G r e a t  M i a m i  R i v e r ,  15-16 Sep t .86 .  

FIGURE la. W e i g h t / l e n g t h  r e l a t i o n s h i p  o f  c a r p ,  C v p r i n u s  c a r p i o ,  b v  s t a t i o n  
f r o m  t h e  G r e a t  Miami R i v e r  , 15-16 S e p t .  1966. ’ 

FIGURE lb. W e i g h t / l e n g t h  r e l a t i o n s h i p  o f  g i z z a r d  shad,  Dorosoma cepedianum, 
b y  s t a t i o n  f r o m  t h e  G r e a t  M i a m i  R i v e r ,  15-16 S e p t .  1966. 
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SPEICIES OF'FISH CAUGHT I N  GR.MIAMI R. Figure 1: 
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I Figure 3 :  DIVERSITY OF FISH IN GREAT MIAMI R. 
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F i g u r e  4a: FREQUENCY DIST. BY LENGTH 
All. RSH, GREAT MIAMI R. 1988 
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Figure  7b: WEIGHT/LENGTH RELATIONSHIP OF SHAD 
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